Serine residues at positions 162 and 166 of the rabies virus phosphoprotein are critical for the induction of oxidative stress in rabies virus infection.
Our previous work in a mouse model of experimental rabies showed neuronal process (dendrites and axons) degeneration in association with severe clinical disease. Cultured adult rodent dorsal root ganglion (DRG) neurons infected with the challenge virus standard-11 (CVS) strain of rabies virus (RABV) showed axonal swellings and reduced axonal growth with evidence of oxidative stress. We have shown that CVS infection alters a variety of mitochondrial parameters and increases mitochondrial complex I activity and reactive oxygen species (ROS) production. Expression of a peptide from amino acid 139-172 of the CVS phosphoprotein (P) increased complex I activity and ROS generation similar to expression of the entire P. Site-directed mutational analyses illustrated the importance of the 145-151 and 157-169 regions of P and that serine residues at 162 and 166 are important single amino acid sites. Two CVS recombinant viruses with serine to alanine mutations at positions 162 (A162r) and 166 (A166r) did not increase complex I activity or ROS generation and also did not induce axonal swellings or inhibit axonal growth in DRG neurons. RABV infection is a mitochondrial disorder initiated by interaction of the RABV P and complex I; S162 and S166 are critical sites in the P for this interaction. The resulting mitochondrial dysfunction produces oxidative stress in neurons causing acute degenerative changes affecting neuronal processes resulting in a severe and fatal clinical disease. This information will be important for the future development of novel therapies for rabies.